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ABSTRACT 
 In the United States, approximately four million surgical procedures are performed on 
children every year. Unfortunately, severe post-surgical pain is common. Children are at risk for 
the development of chronic postsurgical pain and the deterioration of their health-related quality 
of life when moderate to severe postsurgical pain exists one month after a surgical procedure. 
Despite the significant negative effects that postsurgical pain can have on a child, it is often 
inadequately assessed and treated because of the incorrect perception that children neither endure 
or feel pain, nor respond to or remember painful experiences to the same extent as adults.  
 Although past research has documented the positive effects of children and adolescents 
learning hypnosis prior to undergoing painful procedures, research that assesses the effectiveness 
of hypnosis for this population is lacking. Addressing these challenges will provide health 
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professionals with evidence based data and a process to address concerns that could eventually 
have a positive impact on postoperative pain management among this population. 
v 
 
APPROVAL PAGE 
The faculty listed below, appointed by the Dean of the School of Nursing and Health 
Studies, have examined a dissertation titled, “The Effects of Hypnosis on Acute Pain Among 
Adolescents Undergoing Surgical Pectus Excavatum Repair”, presented by Elizabeth 
Edmundson, candidate for the Doctor of Philosophy degree, and  certify that in their opinion it is 
worthy of acceptance. 
 
Supervisory Committee 
Patricia Kelly, PhD, MPH, APRN committee chair 
University of Missouri - Kansas City, School of Nursing and Health Studies 
 
An-Lin Cheng, PhD 
University of Missouri-Kansas City, School of Medicine 
 
Mark Connelly, PhD 
University of Missouri-Kansas City, School of Medicine 
 
Karen Cox, PhD, RN, FACHE, FAAN 
University of Missouri-Kansas City, School of Nursing and Health Studies 
 
Maithe Enriquez, PhD, RN, ANP-BC, FAAN 
Sinclair School of Nursing 
 
  
vi 
 
CONTENTS 
ABSTRACT ................................................................................................................................... iii 
LIST OF ILLUSTRATIONS ......................................................................................................... ix 
LIST OF TABLES ...........................................................................................................................x 
ACKNOWLEDGEMENTS ........................................................................................................... xi 
Chapter 
1. INTRODUCTION ...............................................................................................................1 
Background ..............................................................................................................1 
Hypnosis for Invasive Procedures ...........................................................................2 
Adolescents ..............................................................................................................3 
Pectus Excavatum ....................................................................................................4 
Problem Statement ...................................................................................................5 
Study Purpose and Specific Aims ............................................................................6 
Specific Aim 1 (SA 1)..................................................................................6 
Specific Aim 2 (SA 2)..................................................................................6 
Definition of Terms..................................................................................................6 
Assumptions .............................................................................................................7 
Theoretical Frameworks ..........................................................................................7 
Gate Control Theory ....................................................................................8 
Erickson’s Eight Stages of Psychosocial Development ...............................9 
2. REVIEW OF THE LITERATURE ...................................................................................13 
Pain ........................................................................................................................13 
Pediatric Pain .........................................................................................................13 
vii 
 
Hypnosis ................................................................................................................16 
Hypnosis for Children Undergoing Invasive Procedures ......................................17 
Hypnosis for Surgical Pain Management: Adults and Children ............................18 
Adults ..........................................................................................................18 
Children .......................................................................................................19 
Nursing’s Role in Managing Pain during Invasive Procedures .............................22 
Discussion ..............................................................................................................23 
Recommendations ..................................................................................................25 
3. METHODOLOGY ............................................................................................................26 
Research Design.....................................................................................................26 
Secondary Data Analysis .......................................................................................26 
Sample....................................................................................................................26 
Research Setting/Location .....................................................................................29 
Independent and Dependent Variables ..................................................................30 
Data Analysis Plan .................................................................................................30 
Ethical Considerations ...........................................................................................33 
Methodological Limitations ...................................................................................33 
4. RESULTS ..........................................................................................................................34 
Introduction ............................................................................................................34 
Demographics ........................................................................................................34 
Hospitalization and Pain Medication .....................................................................36 
5. DISCUSSION ....................................................................................................................39 
Limitations .............................................................................................................40 
viii 
 
Patient Controlled Analgesia (PCA) ..........................................................41 
Supplemental Medications .........................................................................42 
Pre-operative Hypnosis Training Interventions .........................................43 
Pain Scores .................................................................................................43 
Implications............................................................................................................44 
Nursing Implications ..................................................................................45 
Recommendations for Future Research .................................................................45 
Conclusion .............................................................................................................47 
Appendix 
A. DATA SHARING AGREEMENT ....................................................................................49 
B. ELIZABETH EDMUNDSON CITI CERTIFICATE ........................................................58 
REFERENCES ..............................................................................................................................60 
VITA ..............................................................................................................................................70 
  
ix 
 
LIST OF ILLUSTRATIONS 
 
Figure                                                                                                                                         Page 
1.   Gate Control Theory of Pain ................................................................................................9 
2. Stages of Social-Emotional Development .........................................................................10 
3. Barriers to the Treatment of Pain in Children ....................................................................14 
4. All Participant Information ................................................................................................28 
5. The Convergent Parallel Design; Parallel-Databases Variant ...........................................47 
 
 
  
x 
 
LIST OF TABLES 
 
Table                                                                                                                                           Page 
1. Tasks of Adolescent Development ....................................................................................11 
2. Independent and Dependent Variables ..............................................................................30 
3. Comparison of Age among Adolescents who Learned Hypnosis versus  
those who did not learn hypnosis .......................................................................................35 
4. Comparison of Gender and Race/Ethnicity among Adolescents who  
Learned Hypnosis versus Those who Did Not Learn Hypnosis ........................................34 
5. Relationship of Hypnosis to Medication Use and Length of Hospitalization ...................38 
 
 
 
  
xi 
 
ACKNOWLEDGMENTS 
The pursuit of higher education is a journey. That journey takes you places you never 
thought you would go. If you are fortunate, you get to go on that journey with people that make a 
difference in your life. 
 To my best friend and life partner, Jeff, thank you for being by my side through this 
journey; you too have earned this degree. You never gave up, even when I thought I would. You 
gave me confidence, love, and support at all the right times. My loving gratitude to you now and 
forever. 
 To my parents, Warren and Sandi Edmundson, thank you for instilling in me confidence 
and the work ethic to tackle and complete this journey. We have many in our family who have 
cheered me along the way, but you are my role models, and I am so proud to be your daughter. I 
really miss those who started this journey with me but are not here to finish it with me: my dad, 
Warren; my mother in law, Barbara; and my friend, Ray Hadlock. Your confidence in me did not 
waiver even with your passing. I know you are with me. 
 To my academic and professional mentors, your counsel and strength was always there 
when I needed it. Thank you to my committee, Pat Kelly, An- Lin Cheng, Mark Connelly, Karen 
Cox, and Maithe Enriquez, for your guidance and unwavering support. Jackie Bartlett, thank you 
for putting up with endless lunches where you provided me with unselfish guidance, support, and 
friendship. Thank you to Connecticut Children’s Medical Center for sharing the study data set 
and to Renee Manworren for working so hard to support me and my dissertation. A special thank 
you also to the American Society for Pain Management Nurses for providing funding to allow 
for a preliminary study to be conducted supporting this dissertation research. Finally, my 
xii 
 
colleagues at Children's Mercy Hospital were some of my biggest cheerleaders. I’m so grateful 
for them and their never-ending support. 
 
 
 
 
1 
 
CHAPTER 1 
INTRODUCTION 
 
Acute pain is one of the most common unpleasant stimuli experienced by children 
(American Pain Society [APS], 2011). This pain can occur as a result of traumatic injury such as 
bone fracture, illnesses like pharyngitis, and/or necessary medical procedures (APS, 2011). 
Despite the significant negative effects that acute pain can have on a child, it is often 
inadequately assessed and treated because of the incorrect perception that children neither endure 
or feel pain, nor respond to or remember painful experiences to the same extent as adults 
(Gehdoo, 2004). There is wide-ranging literature that describes how to evaluate and treat acute 
pain in children using economical, readily accessible, convenient, and safe techniques; this 
information, however, has not been readily applied (Chou et al., 2016; Curtis, Wingert, & Ali, 
2012; Czarnecki et al., 2011; Evans, Tsao, & Zeltzer, 2008; Gray, Garza, Zageris, Heilman, & 
Porges, 2015; Lee, Yamada, Kyololo, Shirkey, & Stevens, 2014; McMurtry, Chambers, 
McGrath, & Asp, 2010; Moore, Anderson, Bergman, & Dowswell, 2012).  
Background  
In the United States, approximately 4 million surgical procedures are performed on 
children every year (Chou et al., 2016). Unfortunately, severe postsurgical pain is common and 
can control the stress response after surgery, which may result in a delayed recovery with 
considerable postsurgical pain, possibly progressing to chronic pain (Chou et al., 2016). Children 
are at risk for the development of chronic postsurgical pain and the deterioration of their health-
related quality of life when moderate to severe postsurgical pain exists one month after a surgical 
procedure (Chou et al., 2016; Rabbitt, Palermo, Zhou, & Mangione-Smith, 2015; Taddio et al., 
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2010). This substantial evidence supports the benefits of treating acute pain not only for humane 
and ethical reasons, but also because of long term benefits to the child’s health and welfare 
(Friedrichsdorf et al., 2015; Patterson, 2010).  
Hypnosis for Invasive Procedures 
An invasive procedure is defined as a “surgical or nonsurgical procedure that put patients 
at more than minimal risk” (The Joint Commission, 2009, p.3). Hypnosis is a particularly 
promising nonpharmacological intervention that empowers children to manage pain associated 
with invasive procedures (Patterson, 2010; Schnur, Kaferm, Narcus, & Montgomery, 2008; 
Thrane, 2013; Uman, Chambers, McGrath, & Kisely, 2006). When used in conjunction with 
pharmacological interventions, the use of hypnosis can provide substantial relief from this pain 
(Fanurik, Kon, Schmitz, & Brown, 1997; Kazak et al., 1996; Liossi & Franck, 2008; Lobe, 2007; 
Manworren et al., 2015; Tomé-Pires, C., & Miró, 2012; Uman et al., 2013). Hypnosis may be 
especially effective due to the predictability of procedural pain (Patterson, 2010).  
Hypnosis is described as “the absorption of the child into an altered state of 
consciousness in the service of creating a therapeutic change in perception, emotion, behavior, or 
experience” (Wester & Sugarman, 2007, p. 6). Contrary to the images of hypnosis produced by 
entertainment, all hypnosis is self-hypnosis. Examples of extemporaneous self-hypnosis include 
children entranced by a television cartoon or people deep in thought (Anbar, 2006).  
Despite hypnosis being a promising intervention for managing pain associated with 
invasive procedures in children and adolescents, research has been limited by the lack of a clear 
definition for hypnosis and no clear delineation between hypnosis and similar techniques, such as 
guided imagery and autogenic training (Wester & Sugarman, 2007). Having multiple definitions 
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within the field of hypnosis adds to the complexity of conducting research and interpreting 
findings of the studies that have been conducted.  
Adolescents 
Physical illness can have an immense effect on adolescents. This is true both for illnesses 
that have a visible bearing on the adolescent’s appearance, such as a pectus excavatum 
deformity, as well as for less visible ailments, such as irritable bowel syndrome and chronic 
kidney disease. Most teens utilize their own internal resources and their support system of family 
and friends to cope with medical challenges (Hazen, Schlozman, & Beresin, 2008). The sheer 
number of painful procedures that an adolescent may undergo throughout the course of his or her 
life warrants the need for a better understanding about the efficacy of integrative pain reduction 
strategies, such as hypnosis, as an adjunct pain reduction treatment. These numerous painful 
procedures may also predispose adolescents to developing chronic pain in adulthood (Anand, 
Stevens, & McGrath, 2007; Holsti, Grunau, Oberlander, & Whitfield, 2004; Rabbitt et al., 2015; 
Versloot, Veerkamp, & Hoogstreaten, 2008). 
The successful use of hypnosis requires careful attention not only to the particular clinical 
needs of the patient, but also to the adolescent’s developmental level (Wester & Sugarman, 
2007). Adolescents are somewhere between their childhood innate capacity to use their 
imagination and the more reality focused adults they are becoming (Wester & Sugarman, 2007). 
Their attention can often be captured when the provider adds surprise, fun, and innovative play 
to a hypnotic intervention.  
Adolescents possess unique developmental considerations with reference to “physical, 
cognitive, emotional, social, and behavioral development” (American Psychological Association 
[APA], 2002). Entering puberty marks the physical changes of adolescence. However, these 
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physical changes represent just a segment of the age-related changes that adolescents experience. 
The adolescents’ maturing brains bring new intellectual skills that enhance their ability to reason 
and to think conceptually. They are developing emotionally in an attempt to launch a new view 
of who they are and who they want to become. Adolescent social development involves 
connecting in new ways to both peers and adults, and the start of testing new behaviors as they 
transition from childhood to adulthood (APA, 2002).  
Pectus Excavatum 
 Pectus excavatum is a congenital chest wall deformity, also known as sunken or  
funnel chest, occurring in an estimated 1 in 400 births (Gasior, Weesner, Knott, Poola, &  St. 
Peters, 2013). Boys are affected five times more frequently than girls, and approximately 95% of 
participants are Caucasian (Gasior et al., 2013). Roughly 15% of these adolescents will seek 
surgical correction for this (Fonkalsrud, Dunn, & Atkinson, 2000). Because the appearance of the 
chest can be unsettling to adolescents, self-esteem and body image struggles are frequently 
reported in these patients (Roberts, Hayashi, Anderson, Martin, & Maxwell, 2003). 
Pectus excavatum occurs when an excessive growth of the connective tissue that joins the 
ribs to the breastbone causes the sternum to grow inward. The exact cause is unknown. Pectus 
excavatum can occur independently, or there may be a family history of the condition. Other 
medical problems associated with this condition include Marfan syndrome, Noonan syndrome, 
Poland syndrome, Rickets, and Scoliosis (National Institutes of Health, 2015). Surgery is usually 
recommended if the condition is severe, and the heart and lungs are affected (National Institutes 
of Health, 2015).   
Pectus excavatum repair was first attempted in the early 1900s. The initial surgical 
technique is described as an open approach perfected by Dr. Ravitch in 1949 and subsequently 
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used by most surgeons for the next 50 years. This open approach repair typically took three 
hours to perform and was associated with moderate blood loss. In 1998, Dr. Donald Nuss 
reported a minimally invasive approach to pectus repair. This minimally invasive repair typically 
took only one hour to perform, with minimal blood loss. This new surgical technique, the Nuss 
procedure, was quickly adopted as the most common procedure for pectus excavatum repair and 
still remains the predominant technique used today (Laituri, Garey, & St. Peter, 2010). 
 Nuss repair of pectus excavatum involves the placement of a metal rod under the 
sternum at the area of the most severe depression. Although the procedure is minimally invasive, 
requiring only small incisions, the operation induces more pain than traditional open approach 
operations, resulting in longer hospital stays (Fonkalsrud et al., 2000). Pain management for 
patients recovering from pectus repair is a challenge. While the use of patient controlled 
analgesia (PCA) with intravenous opioids and thorascopic epidural catheter analgesia are the 
most prevalent pain management regimens, this is a marginally explored topic with a significant 
variance of research findings across institutions (Johnson, Fedor, & Singhal, 2014; Lobe, 2007; 
Manworren et al., 2015; Mavi & Sadhasivam, 2014; St. Peter et al., 2012). The current state of 
the science leaves many opportunities to improve upon the postoperative pain management 
strategies for patients recovering from pectus excavatum repair.  
Problem Statement  
Although past research has documented the positive effects of hypnosis for children and 
adolescents undergoing painful procedures, research that assesses the effectiveness of hypnosis 
for this population is lacking (Tome-Piro & Miro, 2012; Uman et al., 2013; Woragidpoonpal, 
Yenbut, Picheansathian, & Pimpaporn, 2013). Addressing these challenges will provide health 
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professionals with evidence based data and a process to address concerns that could eventually 
have a positive impact on postoperative pain management among this population. 
Study Purpose and Specific Aims 
The primary purpose of this study, guided by the Gate Control Theory and Erickson’s 
Eight Stages of Psychosocial Development, is to provide critical information about how hypnosis 
impacts the postoperative course of adolescents undergoing Nuss procedure for pectus 
excavatum repair. In depth, broader, systematic research is needed to address the pain 
management needs of adolescents undergoing invasive procedures. 
Specific Aim 1 (SA 1) 
  To identify the effect of hypnosis training on the length of hospitalization and the use of 
pain medication between adolescents who learned and did not learn hypnosis prior to their Nuss 
procedure. The research question related to this aim is: What is the difference between the pain 
medication usage and length of hospitalization between participants who learned and did not 
learn hypnosis prior to their Nuss procedure? 
Specific Aim 2 (SA 2) 
  To identify the differences in age, gender, and race/ethnicity between adolescents who 
learned and did not learn hypnosis prior to their Nuss procedure. 
Definition of Terms 
Nociceptive pain is defined as pain from “actual or threatened damage to tissue due to the 
activation of nociceptors, the high threshold receptors of the peripheral nervous system that are 
capable of transducing noxious stimuli” (International Association for the Study of Pain, [IASP] 
2014). 
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Pain is “whatever the experiencing person says it is, existing whenever he or she says it 
does” (Paero & McCaffrey, 2011, p.2). 
Pectus excavatum is a medical term that describes an abnormal formation of the ribcage 
that gives the chest a caved in or sunken appearance. 
Pediatric or children, in this study, refers to all individuals in the pediatric age range 
from neonates through adolescents. 
 “Hypnosis is a state of inner absorption, concentration and focused attention” (American 
Society of Clinical Hypnosis, 2012). The primary aims of hypnosis are to manage pain and 
distress, capture children’s attention, reduce distress, reframe pain experiences, and help children 
dissociate from the pain (Chen, Joseph, & Zeltzer, 2000).  
Chronic post-surgical pain is pain that “develops following surgical intervention, after 
exclusion of other causes, lasting longer than two months, and unrelated to a condition preceding 
surgery” (IASP, 2014). 
Assumptions 
Assumptions for this study include the following: 
1. The participant data is an accurate account of the adolescent pre and postoperative 
course. 
2. The principal assumptions of the proposed theories apply to the use of hypnosis for 
adolescent pain management following Nuss procedure for pectus excavatum repair. 
Theoretical Frameworks 
Scholars are influenced by a variety of disciplinary backgrounds, each with different 
theoretical reference points. Theoretical frameworks can inform both the topic of investigation 
and the selection of study methods (Sandelowski, 1993). Several theories are available to help 
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frame research related to hypnosis, pain, and adolescence. No single theoretical model of 
hypnosis is entirely adequate to explain what actually happens in hypnosis (Elkins & Hammond, 
1998). Therefore, both Melzack and Wall’s (1965) gate control theory and Erickson’s Eight 
Stages of Psychosocial Development will guide this study (Erikson, 1993).  
Gate Control Theory 
 In 1965, Melzack and Wall introduced the gate control theory of pain, which is the 
prevailing theory accepted today. The gate control theory suggests that the perception of pain is 
the result of a complex interaction of afferent nociceptive stimuli and modulating factors such as 
efferent stimuli, environmental events, emotional reactions, and cognitions (Melzack, 1996). The 
gate control theory blends physiological and psychological variables, providing a 
multidimensional appreciation of the multifaceted experience of pain and its many influences 
(Melzack, 1996). This theory purported that the pain signal is transmitted from the peripheral 
nervous system to the central nervous system (Melzack, 1996). In the central nervous system, the 
pain signal is then modulated by a gating system in the dorsal horn of the spinal cord prior to 
reaching the brain; thus, the pain perception can be intensified or diminished depending on 
influences on the gating system.  
There are two courses to affect the gating mechanism. First, descending nerve impulses 
from the brain can interfere with the ascending pain signal from the tissue. These signals from 
the brain might include “cognitive or emotional factors, such as thoughts, beliefs, emotions, 
mood, prior experience, expectations, memories, attention, and cultural attitudes” (Melzak, 1996, 
p.973). For example, memories of a past negative event or anxiety might amplify the pain 
experience; whereas, an optimistic mood or pleasurable distraction might decrease the pain.  
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The second mechanism is ascending signals from the peripheral nerves, which serve 
competing sensory data (Melzak, 1996). Melzak (1996) proposed that a person could modulate 
their pain by using external influences such as emotions and previous encounters with pain. 
Therefore, the gate theory explains that if a patient is utilizing a distracting sensation (which in 
this case, would be hypnosis) the acuity of pain is diminished because the interpretation of pain 
is modulated by the distracting sensation.  
 
 
Figure 1. Gate Control Theory of Pain (Genesis Medical Clinic, 2017) 
 
Erickson’s Eight Stages of Psychosocial Development 
 The second theory framing this research is Erickson’s Eight Stages of Psychosocial 
Development, which is outlined in Figure 2 (Erickson, 1993). Erickson’s theory places 
adolescents in Stage 5, Identity vs. Role Confusion (Erickson, 1993). In this stage, adolescents 
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between the approximate ages of 14 and 20 years old are between their childhood ability to 
imagine and the reality oriented adults they are becoming (Erickson, 1993; King, 2002; Wester 
& Sugarman, 2007). Erikson looked at adolescence as a phase of identity development and 
separation from adult caregivers. Because of individual and social variability, the most useful 
definition of adolescence is not by age only, but by the developmental tasks that are attained 
throughout this stage. Table 1 shows that these processes often are placed into distinct domains, 
such as physical, cognitive, psychological, and moral development (Hazen et al., 2008). 
 
 
 
 
 
 
 
 
 
 
                        Figure 2. Stages of Social-Emotional Development (Erikson, 1993) 
 
  
Social-Emotional Development 
 
1. Basic trust  versus  mistrust 
 
2. Autonomy     versus    shame 
 
3. Initiative        versus   guilt 
 
4. Industry  versus  inferiority 
 
5. Identity  versus  role confusion 
 
6. Intimacy  versus  isolation 
 
7. Generativity  versus  self-absorption 
 
8. Integrity  versus  despair 
 
nitiativ  versusst 
 
2. Autonomy     
 
1. Basic trust  versus  mistrust 
 
2. Autonomy    versus    shame 
 
3. Initiative       versus   guilt 
 
4. Industry  versus  inferiority 
 
5. Identity  versus  identify diffusion 
 
6. Intimacy  versus  isolation 
 
7. Generativity versus  self-absorption 
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Table 1 
Tasks of Adolescent Development 
 
Stage 
 
Characteristic Development Milestones and Tasks 
 
Physical Growth spurt 
Growth of pubic and body hair 
Growth and maturation of reproductive organs 
Boys: 
 Increased muscle mass 
 Onset of sperm production 
Girls: 
 Development of female body shape, including breast 
development 
 Menarche 
 
Social and 
Emotional 
Emotional separation from parents 
Greater sense of personal identity 
Identification with a peer group 
Exploration of romantic relationships and a sense of one’s sexuality 
 
Cognitive Increased capacity for abstraction and advanced reasoning 
Greater impulse control 
More effective assessment of risk versus reward 
Improved use and manipulation of working memory 
Improved language skills 
Increased capacity to self-regulate emotional states 
  
(Hazen et al., 2008, p. 161-168) 
 
Adolescents are in a period of transitioning to self-care and loosening ties to parents and 
guardians (King, 2002). They are experiencing an increased capacity for logical thinking and are 
defining their own values and beliefs (King, 2002). Hypnosis provides them with perspective in 
which to employ their curiosity, while generating a unique experience that increases their control 
over cognitive and physical response patterns (Wall, 1998). However, because of their 
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developmental shift away from imagination toward logic, adolescents may be some of the more 
challenging patients with which to work (Wester & Sugarman, 2007).  
King (2002) breaks the period of adolescence into three developmental phases: early (10 
to 13 years), mid (14 to 16 years), and late (17 years and older). The early phase finds 
adolescents experiencing expanded proficiency in common-sense thinking and assimilating 
physical changes into their sense of self (King, 2002). During the mid-phase, adolescents are 
characterizing their values and beliefs as diverse from those of their caregivers, investigating 
relationships with their peers and the opposite sex, and learning to take responsibility for their 
scholastic pursuits (King, 2002). They will move into the late stage of adolescence as they 
attempt to stabilize their sense of identity within society (King, 2002). Each developmental phase 
identifies how adolescents are undergoing dramatic shifts in their relationship to their bodies, 
parents, peers, and self-image (Table 1).  
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CHAPTER 2 
REVIEW OF THE LITERATURE 
 
The background and literature review helps to lay the foundation for a study, evaluates 
the current state of the science, and enables authors to make recommendations for change (Polit 
& Beck, 2006). The literature review for this proposed study examines past and current research 
related to the concepts of hypnosis and adolescent surgical pain management. 
Pain 
 Pain affects people of all ages, socioeconomic levels, and racial backgrounds. Pain is the 
most common chief complaint in primary care. Twenty percent of patients reported chronic pain 
during their visit to their primary care providers (Marcus, 2003). According to the IASP (2014), 
the official definition of pain is “an unpleasant sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms of such damage” (Pain section, para. 1). 
Pain is a complex phenomenon affected by time and place, emotional associations, and 
individual interpretation (Wester and Sugarman, 2007).  
Pediatric Pain 
Pediatric pain is a traumatic experience for both the patient and the family members. 
Pediatric pain management is unique and complex because children are often unable to describe 
their pain thus leading to incorrect interventions (Uman et al., 2006). A key aim of pain 
management is to eliminate pain related suffering. However, abundant myths, deficient caregiver 
expertise, and deficient application of pediatric pain comprehension contribute to the paucity of 
effective pain management (APS, 2011). Personal values and beliefs of caregivers about the 
significance of pain in the development of the child and about the management of pain can stand 
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in the way of the optimal recognition and treatment of pain (Figure 3) (Manworren, 2000; 
McCaffrey, 2003; Pasero & McCaffrey, 2011).  
 
Figure 3.  Barriers to the Treatment of Pain in Children (Pasero & McCaffrey, 2011) 
 
A child’s previous pain experience encompasses several aspects: the number of pains, the 
type of pain, the strength of pain, and the quality of the experience (e.g., positive or negative) 
(McGrath & Hillier, 2003; Taddio et al., 2010). Children with negative previous experiences will 
likely expect a continuing negative experience, display more anxiety and distress, and be at risk 
for heightened pain (Anand et al., 2007; McGrath & Hillier, 2003). Interventions are needed to 
ease both the negative experience of emotional distress as well as the possible damaging 
downstream consequences related to surgical procedures. To ease both the direct negative 
experience of emotional distress related to surgical procedures, as well as the possible damaging 
downstream consequences of such distress, interventions that substantially reduce pain are 
needed to improve the adolescent’s experience. Fortunately, multiple pharmacologic and 
Barriers to Pain Treatment 
 
 Myth that children, especially, infants, do not feel pain the way adults do, or if they 
do, there is no untoward consequence.  
 
 Lack of assessment and reassessment for the presence of pain. 
 
 Misunderstanding of how to conceptualize and quantify a subjective experience. 
 
 Lack of knowledge of pain treatment. 
 
 The notion that addressing pain in children takes too much time and effort. 
 
 Fears of adverse effects of analgesic medications, including respiratory depression 
and addiction. 
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nonpharmacologic options exist for optimally preventing and managing pain associated with 
invasive procedures (Accardi & Milling, 2009; Gold, Kent, Belmont, & Butler, 2007; Liossi & 
Franck, 2008; Slifer, Tucker, & Dahlquist, 2002; Woragidpoonpol, Yenbut, Picheansathian, & 
Klunklin, 2013).  
 Pharmacologic interventions can be valuable, but they are not without cost. Opioid pain 
management regimens can cause their own side effects (Chou et al., 2016; Flory, Maertinez-
Salazar, & Lang, 2007; Hollenhorst et al., 2001). Furthermore, the administration of pain and 
anxiety relieving medications generally require increased monitoring which can place additional 
demands on nursing care (Murphy & Brunberg, 1997). Most major children’s hospitals have 
dedicated pain services to provide evaluation and immediate treatment of pain. A multimodal 
approach to preventing and managing pain is generally used (Chou et al., 2016). A combination 
of mild analgesics, local and regional analgesia, together with opioids when indicated minimizes 
the potential side effects of individual drugs or techniques. The analgesic requirement following 
surgery does not rest singularly on the age of the patient, but rather on the type of surgery and the 
pain tolerance of the child. (Pasero & McCaffrey, 2011). 
 Intravenous patient-controlled analgesia (IV-PCA) is one of the most effective methods 
to achieve optimal postoperative analgesia in adults and children (Verghese & Hannallah, 2010). 
IV-PCA provides effective pain management, allows the patients to be in control of their pain 
medication dosing, and regulates the dose according to the particular patient’s needs (ASA, 
2012). Morphine is the most commonly used opioid for pediatric IV-PCA while Hydromorphone 
is frequently used as a substitute to morphine in children who are intolerant to morphine 
(Verghese & Hannallah, 2010). IV-PCA regimen has been shown to reduce post-surgical 
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morphine requirements and the opioid-related adverse effects (American Society of 
Anesthesiologists [ASA], 2012). 
 
  Ketorolac is an IV NSAID that, when combined with IV-PCA pain medications, can 
provide optimal postoperative analgesia. Due to its opioid sparing effects, ketorolac may reduce 
the incidence of opioid related adverse effects such as respiratory depression and nausea and 
vomiting (Verghese & Hannallah, 2010). Ketorolac has also been associated with a shortened 
length of hospitalization and lower pain scores (Verghese & Hannallah, 2010).    
 Psychological interventions, such as hypnosis, may reduce the need for or the amount of 
pain and anxiety relieving agents, primarily by distracting attention away from painful stimuli. 
Several studies have demonstrated psychological approaches in some cases to be as effective as, 
or more effective than, pharmacological agents, such as EMLA cream, a eutectic mixture of 
lidocaine and prilocaine topical anesthetic (Cohen, Blount, & Panopoulos, 1999), diazepam (Jay, 
Elliott, Ozolins, Olson, & Pruitt, 1985), midazolam (Calipel, Lucas-Polomeni, Wodey, & 
Ecoffey, 2005), fentanyl with midazolam (Lang et al., 2000) and intrathecal/ intravenous post-
operative opioid regimens (Lobe, 2007; Manworren et al., 2015).  
Hypnosis 
 Hypnosis is a nonpharmacologic intervention, with no known specific side effects (Lynn, 
Martin, & Frauman, 1996; Rhue, Lynn, & Kirsch, 1993) and which has the potential to help 
reduce the symptoms of a wide variety of diseases and conditions (Saadat & Kain, 2007). The 
American Psychological Association (2016), Division of Psychological Hypnosis defines 
hypnosis as:   
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 A procedure during which a healthcare professional or researcher suggests while 
 treating someone, that he or she experiences changes in sensation, perception, thought, or 
 behavior. Although some hypnosis is made to make people more alert, most hypnosis 
 includes suggestions for relaxation, calmness, and well-being. Instructions to imagine or 
 think about pleasant experiences are also commonly included in hypnotic inductions. 
 People respond to hypnosis in different ways. Some describe hypnosis as a state of 
 focused attention, in which they feel very calm and relaxed. Most people describe the 
 experience as pleasant. (Definition section, para. 1) 
 The principal aims of hypnosis are to reduce pain and distress, capture the child’s 
attention, reframe painful events experiences, and assist the child in dissociating from their pain 
(Chen, Zeltzer, Craske, & Katz, 2000). A provider may teach pediatric patients hypnotic 
interventions to assist in developing and utilizing coping strategies to manage pain and, when 
developmentally appropriate, help the child understand how their thoughts and behaviors can 
change the experience of pain (Liossi & Hatira, 2003). Hypnosis is particularly effective with 
children, due to their vivid imagination. Children as young as five to six years of age are capable 
of being hypnotized (Rogovik & Goldman, 2007). “Children usually embrace the increased self-
mastery that results from the use of hypnosis because attaining such mastery is an important task 
of childhood” (Anbar, 2006, p.438).  
Hypnosis for Children Undergoing Invasive Procedures 
 A chronological review of the state of the science reports a substantial body of 
knowledge, strong evidence, and continuing support for hypnosis as an efficacious intervention 
for reducing pain and distress during invasive procedures, but this evidence primarily surrounds 
the pediatric oncology population (Birnie et al., 2014; Liossi, 2000; Rape & Bush, 1994; Uman 
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et al., 2008). With this strong historical evidence base, it now appears the research is moving 
towards exploring the use of hypnosis with patients with diagnoses other than cancer undergoing 
painful procedures. Review articles report that hypnosis is beneficial in reducing pain related to 
invasive procedures other than those pertaining to the oncology population (Chou et al., 2016; 
Flory et al., 2007; Redd, Montgomery, & DuHamel, 2001; Uman et al., 2013). Recent work has 
also been conducted in the area of pediatric pain management for patients who are not 
chronically ill, but are undergoing invasive procedures, such as voiding cystourethrography 
(Butler, Symons, Henderson, Shortliffe, & Spiegel, 2005), fracture reduction (Iserson, 1999), 
dental procedures (Al-Harasi, Ashley, Miles, Parekh, & Walters, 2010; Peretz, Bercovich, & 
Blumer, 2013), abdominal surgery (Calipel et al., 2005), and pectus excavatum surgical repair 
(Lobe, 2007, Manworren et al., 2015).  
Hypnosis for Surgical Pain Management: Adults and Children 
 Appropriate pain relief is a significant concern and subject of emphasis in the United 
States today. Preoperatively, one of the most commonly asked questions, pertains to the amount 
of pain the patient will experience after the surgery (Vadeivelu, Sukanya, & Narayan, 2010). 
Because of its association with clinical outcomes and acute post-operative wellbeing, pain is also 
a key concern of surgeons (Vadeivelu et al. 2010). A national survey reported that 80% of 
patients said they experienced acute pain after surgery (Apfelbaum, Chen, Mehta, & Gan, 2003). 
The authors concluded that despite an increased concentration on pain management, the clinical 
reality is, regrettably, still far from acceptable (Apfelbaum et al., 2003). 
Adults 
 The use of hypnosis for surgical procedures can be found in the literature as far back as 
the 1800s (Lobe, 2007). More recently, a 2002 meta-analysis summarized the positive effects of 
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hypnosis with pain and symptom management for adults undergoing breast, cardiac, 
gynecologic, ophthalmology, head and neck, and maxillofacial surgeries (Montgomery, David, 
Winkel, Silverstein, & Bovbjerg, 2002). The authors concluded that patients in hypnosis 
treatment groups had better clinical outcomes than 89% of patients in control groups. Even with 
strong patient satisfaction results, the literature examining the use of hypnosis during the surgical 
process is meagerly established in the adult population. 
Children 
 Reports estimate that 60% of children and up to 80% of adolescents feel anxious 
immediately prior to surgery (Kuttner, 2012). Anxiety is known to exacerbate the experience of 
pain. With evidence supporting the positive effects of hypnosis for children undergoing a wide 
variety of painful procedures, it is concerning that there is a substantially deficient research base 
to demonstrate the effectiveness of hypnosis for children undergoing surgical procedures. Only 
four studies focusing on the use of hypnosis for children and adolescents to manage postsurgical 
pain are reported in the literature.  
Lambert (1996) randomized 26 pairs of children scheduled for elective spinal fusion, 
orthopedic surgery, cardiac and thoracic surgery, or general surgery to an experimental or control 
group where the children were matched for age and diagnosis. The experimental group was 
taught hypnosis during their preadmission visit one week prior to surgery. The average length of 
hospitalization was significantly shorter for the experimental group (p=<.05) and the same 
children reported their pain was significantly lower than the children in the control group 
(p=<.01). There was no difference in the amount of pain medication received between the two 
groups.  
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Calipel and colleagues (2005) compared preoperative hypnosis training to preoperative 
midazolam for children undergoing ambulatory lower abdominal surgical procedures. The 
researchers reported that the children who received the preoperative hypnosis intervention 
exhibited lower anxiety during induction (p=0.03) and fewer postsurgical behavioral problems 
(p=0.01). 
The other two studies examined the effects of hypnosis on postsurgical pain in 
adolescents who underwent surgical repair of pectus excavatum. Lobe (2007) examined the 
effects of hypnosis on 10 adolescents scheduled to undergo this procedure. All 10 participants 
received postoperative pain management to include intravenous, epidural, and oral pain 
medications. Five of the adolescents were taught hypnosis pre-surgically as a postoperative pain 
management strategy. The hypnosis group findings were associated with trends in postoperative 
discomfort being better controlled with oral analgesics and less parenteral narcotic use. 
Preoperative hypnosis was associated with a shorter length of hospitalization (p< 0.01) in 
patients undergoing the Nuss procedure for pectus excavatum. However, the participants who 
learned hypnosis prior to Nuss procedure received IV-PCA supplemented with oral opioids, 
whereas the participants who did not learn hypnosis received regional analgesia supplemented 
with IV and oral opioids. This lack of standardization in the methods of analgesia delivery limits 
the ability to conclude the intervention was responsible for the positive effect of hypnosis. 
 Within the parent study for this secondary data analysis, Manworren and colleagues 
(2015) report that eight of 22 adolescents received preoperative hypnosis education prior to Nuss 
procedure. The hypnosis education occurred 1-20 days prior to surgery and consisted of 60-80 
minute training sessions designed for the individual participant using information about the 
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patient’s interests and activities as reported by the patient on a standardized imagery 
questionnaire. 
 All adolescents received a standard postoperative pain management regimen, including 
epidural analgesia with local analgesia, IV opioids by patient controlled analgesia (PCA) opioids, 
IV NSAIDS (ketorolac), and eventual transition to oral opioids and NSAIDS (ibuprofen).  
Epidural bupivicaine infusion and IV-PCA was initiated in the postanesthesia care unit (PACU) 
with additional opioids administered as necessary to ensure comfort before transfer to the 
medical-surgical unit. Patients were transitioned from IV opioids by PCA to oral opioid 
analgesics typically on the fourth postoperative day. Some adolescents also received the muscle 
relaxant methocarbamol when reporting pain or chest tightness not controlled by other analgesic 
treatments. Postoperative hypnosis coaching sessions were offered to the hypnosis participants 
but were based on the availability of the hypnosis interventionist. Post-operative hypnosis 
sessions, lasting 20-80 minutes, focused on the individual’s current needs for comfort, anxiety 
control, or other post-surgical symptom management. Adolescents in the hypnosis group had 
statistically significant improved pain control (Z= 2.04, p=0.041) and overall used statistically 
significantly less milligrams per hour of morphine equivalents (Z=2.521, p=.012).  
 With evidence supporting the positive effects of children and adolescents learning 
hypnosis prior to undergoing surgical procedures, research that assesses the effectiveness of 
hypnosis for this population is lacking.  
 Pain management for adolescents recovering from pectus repair is a challenge. While the  
use of PCA with intravenous opioids and thorascopic epidural catheter analgesia are the most  
prevalent pain management regimens, this is a marginally explored topic with a significant  
variance of research findings across institutions. (Johnson et al., 2014; Lobe, 2007; Manworren  
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et al., 2015; Mavi & Sahasivam, 2014; St. Peter et al., 2012). The current state of the science  
leaves many opportunities to improve upon the postoperative pain management strategies for  
adolescents recovering from pectus excavatum repair. 
Nursing’s Role in Managing Pain during Invasive Procedures 
 To lessen both the negative experience of emotional distress related to inadequate 
postsurgical pain management, as well as the potential negative long term consequences of such 
distress, nurses must put aside personal beliefs and values and look towards evidence based 
interventions that significantly reduce distress, improve the patient’s experience, and help guide 
their nursing care. 
The American public is demanding that hospitals integrate Complementary and 
Alternative Medicine (CAM) therapies, such as hypnosis, into the care they receive in the 
hospital. The American public spends billions of dollars annually on CAM providers and 
services (Samueli Institute, 2010). A 2009 survey of health care consumers found that 
alternatives to conventional health services are attractive to a sizeable segment of consumers 
(Samueli Institute, 2010).  
 One in five consumers preferred alternatives to traditional healthcare (Samueli, Institute, 
2010). 
 Twelve percent of consumers voiced strong preference for natural therapies over 
pharmacologic treatments (Samueli, Institute, 2010). 
 Ten percent of consumers say they preferred providers who have knowledge of holistic or 
CAM therapies (Samueli, Institute, 2010). 
Parent requests for adjunct therapies to pharmacologic interventions are becoming more 
prevalent throughout healthcare (Lohman, 2003). In a 2001 survey of pediatric patients, 20% to 
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30% reported the use of one or more CAM therapies, with more recent surveys reporting that 
children with chronic and recurrent conditions such as cancer, asthma, rheumatoid arthritis, 
migraine headache, and cystic fibrosis used CAM at rates of 30% to 70% (Ottolini et al., 2001; 
Saddat & Kain, 2007).   
Nurses are the health care providers that are most often present with the patient during  
painful procedures and during postoperative stays. These situations can be traumatic to children, 
whether they are chronically or acutely ill. Two guiding nursing organizations reviewed the 
important role of nursing in the management of pain. One of the professional tenants of nursing 
from The American Nurses Association (2015) states that nurse-patient relationships “have as 
their foundation the promotion, protection, and restoration of health and the alleviation of pain 
and suffering” (p.7). The American Society for Pain Management Nursing (2016) mission 
statement mandates that nurses “advance and promote optimal nursing care for people affected 
by pain by promoting best nursing practices” (para. 1).  
For the past 14 years, the public has voted nurses as the most honest and ethical 
profession in America (Samueli, Institute, 2010). The public’s trust (that of patients and their 
families) should keep the nursing profession’s ethical tenants at the forefront of planning each 
and every day. It is the professional responsibility of nurses to make a powerful effort to utilize 
all of the resource available to them to manage their patients’ pain competently and 
compassionately. 
Discussion 
With a strong historical research base supporting the positive effects of hypnosis for 
children undergoing a wide variety of painful procedures, it is concerning that there is a 
substantially deficient research base to demonstrate the effectiveness of hypnosis for children 
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undergoing surgical procedures. For many children preparing to undergo surgical procedures, 
hypnosis offers an empirically supported coping technique that can be individualized for specific 
patient populations, developmental ages, and treatment objectives. Hypnosis has been found to 
be a risk free and inexpensive intervention and would provide children with an additional 
comfort measure to utilize during their postoperative pain management course. 
Recommendations 
There is a paucity of literature in the field of hypnosis research for children undergoing 
surgical procedures. However, four published studies have concluded that hypnosis may be an 
effective tool to decrease postoperative pain for adolescents (Calipel et al., 2005; Lambert, 1996; 
Lobe 2007; Manworren et al., 2015). There is a need to improve postoperative pain management 
strategies for adolescents recovering from surgical procedures, such as pectus excavatum repair. 
The proposed study will provide the researcher with a better understanding of the effects of 
hypnosis for managing postoperative pain for adolescents recovering from pectus excavatum 
repair.  
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CHAPTER 3 
METHODOLOGY 
 
Research Design 
A secondary data analysis of selected variables from two previously conducted studies 
performed at Connecticut Children’s Medical Center (CCMC) was conducted. This study 
examined the impact of hypnosis on the postoperative course of adolescents who underwent 
Nuss procedure for pectus excavatum repair. 
Secondary Data Analysis 
 Secondary data analysis involves the use of previously studied data amassed to test new 
hypotheses or to study new relationships among the variables (Church, 2002). When secondary 
data are available, researchers save time and money by utilizing existing data to avoid 
duplication of effort (McCaston, 2005). Secondary analysis allows researchers to obtain a better 
understanding of a particular situation, suggest areas of for improvement, and/or design follow-
up studies (McCaston, 2005).  
Sample 
During the years 2011 to 2015, Dr. Renee Manworren, PhD, APRN, BC, PCNS-BC 
conducted two studies seeking to better understand the effect of hypnosis on the postoperative 
course of adolescents who had undergone Nuss procedure for pectus repair (Figure 4). 
 The initial study retrospectively reviewed the medical records of 53 patients who 
underwent Nuss procedure for pectus excavatum repair. This study was conducted in two phases. 
During January 2011 to December 2011, phase one was conducted. Phase one was a 
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retrospective review of 22 medical records, and the findings were subsequently published 
(Manworren et al., 2015). Results from this study are described in Chapter 2 of this dissertation. 
During January 2012 and December 2013, phase two of the initial study was conducted. 
Phase two was a retrospective review of 31 additional medical records. The data from this phase 
has not been published. The combination of phase one and phase two allowed for a total of 53 
medical records to be retrospectively reviewed in the initial study. Of the total 53 participants 
reviewed, 23 participants had agreed to learn hypnosis.  
Subsequently, during the years December 2013 through December 2015, Dr. Manworren 
conducted a prospective study providing an additional 22 participants for analysis. This cohort of 
participants included 19 additional participants who agreed to learn hypnosis prior to Nuss 
procedure. Therefore, the total number of participants available for secondary data analysis is 75 
(Figure 4). 
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Figure 4. All Participant Information 
 
  
• Study 1 (Phase 1)  
• Retrospective 
• 1/2011-12/2011 
• n=22 
• 8 learned hypnosis 
• 14 did not learn 
hypnosis 
• Data is published 
• Study 1 (Phase 2)   
• Retrospective 
• 1/2012-12/2013  
•  n= 31 
• 15 learned 
hypnosis 
•  16 did not learn 
hypnosis 
 
• Study 2   
• Prospective 
• 12/2013-1/2016 
• n= 22 
• 19 learned 
hypnosis 
• 3 did not learn 
hypnosis 
• Study 1  
• (Phase 1 and Phase 2) 
• n= 53 
• 23 participants learned  
hypnosis 
• 30 participants did not 
learn hypnosis 
 
• Total n=75 
• 42  participants 
learned hypnosis  
• 33 participants did 
not learn  hypnosis  
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Research Setting/Location 
 This analysis was performed using data from study data obtained from: 
Connecticut Children’s Medical Center 
282 Washington Street 
Hartford, Connecticut 
Dr. Manworren, PhD, APRN, BC, PCNS-BC, the principal investigator for these studies, 
was a staff member at CCMC within the Department of Pain and Palliative medicine during the 
time these studies were conducted.  
Independent and Dependent Variables 
 The specific variables utilized from the data set from CCMC were age, gender, 
race/ethnicity, whether or not hypnosis was learned, length of hospitalization, PCA use, 
ketorolac use, supplemental medication use, combined opioid use, and combined total 
medication use. Table 2 outlines all variables used in the current study. 
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Table 2 
Independent and Dependent Variables 
Variable Definition Variable Type 
Age Age on day of surgery (months) Independent variable 
Gender 1=Male   2=Female Independent variable 
Hypnosis 1=Yes     0=No Independent variable 
Race/ethnicity 1=White 2= Black 3= Asian   
4= Hispanic 5= Pacific Islander 
6= more than one race 7= unknown 
 
Independent variable 
Length of 
Hospitalization 
Hours from post op hour 0 to discharge 
time 
 
Dependent variable 
PCA use Calculated in mg/hr morphine 
equivalents in 12 hr post op intervals 
 
Dependent variable 
Ketorolac use Calculated in mg/hr morphine 
equivalents in 12 hr post op intervals 
 
Dependent variable 
Supplemental 
medication use 
Calculated in my/hr morphine 
equivalents in 12 hr post op intervals 
 
Dependent variable 
Combined 
opioid use 
Cumulative opioid total. Calculated in 
mg/hr morphine equivalents in 12 hr 
post op intervals 
 
Dependent variable 
Combined 
medication use 
Cumulative medication use total. 
Calculated in mg/hr morphine 
equivalents in 12 hr post op intervals. 
Dependent variable 
 
 
Data Analysis Plan 
 The secondary data set was received in Excel format. Data were imported into and 
analyzed using the Statistical Package for the Social Sciences (SPSS) 23.0. The data set 
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contained data for 75 participants. A significant level of 0.05 was used for all research question 
analysis. 
 Upon initial review, it was necessary to modify the data set in two situations. First, the data 
that had been entered as “.” was reentered as “0” so all data points would be represented within 
the analysis. In the original data set “.” values represented 0 but if left that way would have been 
interpreted by SPSS as missing values. Thus, “.” was recoded to “0” for the current analysis. 
Secondly, medication doses that had been entered within timeframe 169-180 hours (combined total 
medication use [1.04 milliequivalants(meq)] and combined opioid use [1.04 meq]) along with the 
medication dose entered within timeframe 181-195 hours (combined total medication use [1.04 
meq]) had to be deleted. During data analysis, it was identified that the PCA, torodol and 
supplemental medication meq’s that make up these combined medication dose timeframes were 
not entered for one subject. Following the identification of this data entry error, an intense review 
was performed to assure that this problem had not occurred within other timeframes.  
 Independent sample t-tests were performed to look for differences in the five 
medications: 1) PCA use, 2) ketorolac use, 3) supplemental medication use, 4) combined opioid 
use, and 5) combined total medication use for the participants who used and did not use hypnosis 
prior to Nuss procedure. The data for the five medications were provided in 12 hour meq/hr 
increments. For example, PCA use was delivered in 14 individual 12 hour meq/hr increments, 
beginning with 0-12 hours and ending with 157-168 hours. A new variable calculating the 
average amount of medication given over 0-168 hours was created for analysis of all individual 
five medications. 
 Cohen’s d was calculated to assess the effect size of the intervention. Most social 
scientists use Cohen’s classification to interpret the resulting number: 
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 < 0.1 = trivial effect 
 0.1 - 0.3 = small effect 
 0.3 - 0.5 = moderate effect 
 > 0.5 = large difference effect (Cohen, 1988) 
Reporting effect size allows a standardized metric to communicate the practical 
significance of results instead of only reporting the statistical significance (Lakens, 2013). While 
a significant p value alone can be a strong indicator of which intervention is more effective it 
does not tell you how much better the intervention is. P values are considered to be confounded 
because of their dependence on sample size (Lakens, 2013).  Unlike significance tests, effect size 
is independent of sample size (Lakens, 2013).   
 Specific Aim 1 and the research question addressed: What is the difference between the 
pain medication usage and length of hospitalization between adolescents who learned and did 
learn hypnosis prior to Nuss procedure? This portion of the study examined the influence of 
hypnosis on postoperative pain medication utilization and length of hospitalization (LOH). This 
question was explored through the use of t-tests. T-tests were used to compare pain medication 
utilization and similarities and differences between the participants. 
 Specific Aim 2, to characterize the demographics of age, gender, and race/ethnicity 
between adolescents who learned and did not learn hypnosis prior to Nuss procedure, was 
assessed using t-tests to compare similarities and differences between the participants’ ages. Chi 
square testing was used to compare similarities and differences between the participants’ 
race/ethnicity and gender.  
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Ethical Considerations 
 This doctoral student underwent a data sharing agreement with CCMC to procure this 
study data to perform a secondary data analysis (Appendix A). No identifiable information was 
shared for the purposes of conducting this dissertation study. The data for this study was secured 
by a password protected computer located at Children’s Mercy Hospital in Kansas City, 
Missouri. The researcher completed CITI training as of November 23, 2016 and was certified for 
two years (see Appendix B). 
Methodological Limitations 
 There are limitations associated with secondary data analysis. These limitations include 
data limited to the research questions and data collection procedures associated with the CCMC 
data set, lack of control over the variables, and the possibility of missing data (Boslaugh, 2007). 
A major limitation of secondary data analysis is that there is considerable information that cannot 
be recovered in the reported published findings (Church, 2002). To avoid this limitation, a data 
sharing agreement was agreed upon between the University of Missouri-Kansas City (UMKC) 
and CCMC (Appendix A).  
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CHAPTER 4 
RESULTS 
 
Introduction 
 The purpose of this study was to identify the effect of hypnosis training on length of 
hospitalization and on the use of pain medications among adolescents during their postoperative 
course following Nuss procedure. The research question for the study was: What was the 
difference between pain medication usage and length of hospitalization (LOH) between 
participants who learned and did not learn hypnosis prior to Nuss procedure. This portion of the 
study examined the influence of hypnosis on postoperative pain medication utilization and LOH. 
Demographics 
 Participants ranged in age from 9.75 years to 19.75 years (M=15.3 years). There was a 
greater percentage of white (76%) males (88%) who participated in the study. This was 
anticipated since pectus excavatum is primarily a white male congenital defect (Gasior et al., 
2013). For the analysis of race/ethnicity there were eight (10.7%) participants who reported their 
race/ethnicity as unknown. These responses were recoded as missing data. A new variable was 
created combining the ten non-white responses (African American [0], Asian [2], Pacific 
Islander [0], Hispanic [5], and greater than 1 race [3]). Analyzing this data with a newly created 
variable allowed for easier interpretation of the data due to low number of participants included 
in the various non-white categories. Fifty-seven (85.1%) participants were coded as white and 
ten (14.9%) as non-white. 
 The results of independent sample t-tests comparing age, gender, and race/ethnicity in 
participants who learned and did not learn hypnosis prior to Nuss procedure found no significant 
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difference in age between the hypnosis (M=182.2, SD= 24.3) and no hypnosis (M=184.6, SD= 
25.8) groups (t =.228; df =73; p=.819). There was no significant difference in gender between 
the hypnosis and no hypnosis groups (𝛘2 = .001; df =1; p =.997). There was also no significant 
difference in race/ethnicity between the hypnosis and no hypnosis groups (𝛘2 = 4.940; df= 3, 
p=.176). Overall the analysis suggests that while there where significantly more white males 
participating in the study, there was no differences in demographics between hypnosis and no 
hypnosis group participation (Table 3 and 4). 
 
Table 3   
Comparison of Age among Adolescents who Learned Hypnosis versus those who did not learn 
hypnosis – Month(years)*   
 
 Mean SD Range 
Learned hypnosis 
(n=42) 
182 (15.17) 24.36  
117 – 237 
(9.75- 17.75) 
No Hypnosis (n=33) 184 (15.33) 25.79 
128 – 234 
(10.67-19.5) 
Total (n=75) 183 (15.25) 24.84 
117 – 237  
(9.75-17.75) 
* P = 0.820 
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Table 4  
Comparison of Gender and Race/Ethnicity among Adolescents who Learned Hypnosis versus 
Those who Did Not Learn Hypnosis 
 
 Total 
(n=75) 
N (%) 
Hypnosis 
(n=42) 
N (%) 
No Hypnosis 
(n=33) 
N (%) 
p-value 
GENDER 
Male 
Female 
 
66 (88%) 
  9 (12%) 
 
37 (88%) 
  5 (12%) 
 
29 (88%) 
  4 (12%) 
 
P = 0.624 
 
RACE/ETHNICITY 
White 
Non-White 
     Unknown (Missing) 
 
 
57 (85%) 
10 (15%) 
  8 (11%) 
 
 
 
32 (76%) 
 6 (14%) 
 4 (10%) 
 
 
25 (76%) 
 4 (12%) 
 4 (12%) 
 
 
P = 0.820 
   
Hospitalization and Pain Medication 
The mean LOH of all participants in the study was 126 hours (SD 25.79). Pre-surgical 
hypnosis training was associated with a significantly shorter LOH of 17 hours (t=3.070; df= 73; 
p=0.003, d=0.35) between the participants who learned (M=118.57, SD =22.01) and did not 
learn hypnosis (M=136.02, SD=27.23) (Table 5). A decrease in LOH averaging 17 hours 
suggests a potential decrease to inpatient hospital costs, which average $4000 to $5000 per day. 
Additionally, a decrease in LOH could positively impact patient and family satisfaction by being 
discharged home a day earlier. 
 Pre-surgical hypnosis training was associated with the use of significantly fewer 
milligrams per hour of morphine equivalents over the course of the subject’s hospitalization in 
four of the five medications (Table 5). T-tests indicated a decrease in medication use was 
identified between participants who learned hypnosis compared to those who did not learn 
hypnosis in three of the five medications: PCA use (t =2.709; df= 43.75; p=0.01, d=0.35), 
combined opioid use (t= 2.887; df=42.61; p=0.006, d=0.37), and combined total medication use 
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(t= 3.427; df=44.87; p=0.001, d=.43). No decrease in medication use was found in the use of 
ketorolac (t=1.820; df=66.69; p=.073, d= 0.21) or supplemental medication use (t=1.448; 
df=52.48; p=0.15, d= 0.18) between participants who learned hypnosis compared to those who 
did not learn hypnosis.  
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Table 5: 
Relationship of Hypnosis to Medication Use and Length of Hospitalization  
 
Total 
N=75 
Mean 
(SD) 
Hypnosis 
N=42 
Mean 
(SD) 
No 
Hypnosis 
N=33 
Mean (SD) 
P value 
 
Cohen’s 
d 
95% 
Confidence 
Interval * 
Length of 
Hospitalization 
(Hours) 
91-195 Hours 
 
126  
(25.79) 
118.57 
(22.01) 
136.02 
(27.23) 
P=0.003 d=0.35 (6.1, 28.8) 
PCA Use  
(mg/hr in 
meq’s) 
0-168 Hours 
 
0.51 0.97 (0.48) 1.48 (0.99) P=0.01 d=0.35 (0.13, 0.89) 
Ketorolac Use  
(mg/hr in 
meq’s) 
0-168 Hours 
 
0.12 0.85 (0.29) 0.97 (0.30) P= .073 d=0.21 (-0.01, 0.26) 
Supplemental 
Medication Use 
(mg/hr in 
meq’s) 
0-168 Hours 
 
0.07 0.19 (0.16) 
 
0.26 (0.24) 
 
P= 0.15 d=0.18 (-0.03, 0.17) 
Combined  
Opioid Use  
(mg/hr in 
meq’s) 
0-168 Hours 
 
0.57 1.2 (0.49) 1.7 (1.05) P=0.006 d=0.37 (0.17, 0.97) 
Combined 
Total 
Medication Use 
(mg/hr in 
meq’s) 
0-168 Hours 
0.70 2.0 (0.54) 2.7 (1.1) P=0.001 d=0.43 (0.29,1.1) 
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CHAPTER 5 
DISCUSSION 
 
Hypnosis has been documented to have a positive impact on pain management for 
children undergoing invasive procedures (Patterson, 2010; Schnur et al., 2008; Thrane, 2013; 
Uman et al., 2006). However, the study of the impact of hypnosis for children who have 
undergone surgical procedures is limited. This research study addressed the use of hypnosis on 
pain medication usage and length of hospitalization for adolescents recovering from Nuss 
procedure for pectus excavatum repair.  
 This study provides evidence supporting that adolescents who learned hypnosis prior to 
Nuss procedure, compared to those that had not, reported a statistically significant decrease and 
moderate effect size in LOH, PCA use, combined opioid use, and combined total medication use. 
Effect sizes for the statistically significant group differences were found to be moderate to large. 
No significant differences were found between the hypnosis and no hypnosis groups related to 
ketorolac or supplemental medication use. These results suggest that this decrease in LOH and 
opioid medication use is related to learning hypnosis prior to Nuss procedure. The results of this 
study were consistent with the findings of previously mentioned pre-surgical hypnosis 
interventions, which showed a decrease in pain scores, anxiety, length of hospitalization, and 
pain medication use (Calipel et al., 2005; Lambert, 1996; Lobe, 2007; Manworren et al., 2015). 
 As previously reviewed in Chapter 2, the Gate Control Theory blends physiological and 
psychological variables, providing a multidimensional knowledge of the complex experience of 
pain and its many influencing factors (Melzack, 1996). The theory holds that a child’s pain is not 
entirely determined by the degree of tissue damage caused by a procedure. These study findings 
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are congruent with this guiding theory that confirms that a child’s pain cannot be completely 
managed by controlling only the physical tissue damage.  
Limitations 
 There are limitations associated with secondary data analysis. These include data limited 
to the research questions and data collection procedures associated with the data set, lack of 
control over the variables, and the possibility of missing data (Boslaugh, 2007). This secondary 
data analysis acknowledges similar limitations. As reported previously, a few data elements had 
been found to be missing or required modification, so the analysis would run correctly. Lack of 
information regarding medication processes, study design, and patient reported pain scores 
provided challenges during the interpretation of the study data.  
General 
  There were significantly more white males participating in the study; however, there was 
no difference in gender or race/ethnicity in hypnosis and no hypnosis group participation. These 
findings are consistent with the literature surrounding pectus excavatum as primarily a white 
male congenital defect (Gasior et al., 2013). Of the 75 study participants, 42 self-selected to 
receive preoperative hypnosis training. Although there were no demographic differences in the 
two groups, patients were not randomized to treatment and were selected from a convenience 
sample. Prospective randomized controlled trials are needed to validate the effectiveness of 
hypnosis for symptom management after painful pediatric surgical procedures.  
 Threats to validity include self-selecting into the study based on pre-existing expectations 
of the hypnosis intervention (Reed, Kirsch, Wickless, Mofitt, & Taren, 1996). Participants may 
have been interested in the novelty of hypnosis, while others may have had concerns that the 
hypnosis interventionist could make them do something against their will similar to an 
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entertainment hypnotist. Additionally, the confounding variables of the intervention’s Hawthorne 
Effect should also be considered (Monahan & Fisher, 2010). Attention from the hypnosis 
interventionist could have caused the participants to request less postoperative medications since 
the participants knew this was the purpose for them learning hypnosis prior to their surgery. 
Additionally, simply participating in the study (or any intervention) could have as much impact 
as the hypnosis intervention itself (Stern & Chur-Hansen, 2013).  
 A thorough discussion of the study findings are constrained by the previously mentioned 
limitations of secondary data analysis. Not knowing how variables were set up, which 
medications were ordered and administered, and not having pain scores available for analysis 
significantly limited a thorough discussion of the study findings. The following section will 
focus on the identified study limitations. Ideally, the following information would have been 
available for the student, so strong implications could have been developed from this data 
analysis.    
Patient Controlled Analgesia (PCA) 
 While this analysis indicated a difference in PCA use between groups, a limitation to 
consider is related to how PCA is ordered. PCA, a method of administering IV pain medication, 
typically has two facets within its medication order, a continuous rate and a demand dose. The 
continuous rate is a pre-set dose delivered continuously over an hour. The patients have no 
choice in whether they receive this continuous rate medication or not. On the other hand, the 
demand dose is delivered per the patient’s request, up to a maximum dose per hour. Daily 
increases and decreases in PCA continuous and demand orders are common, and medications 
can be changed due to patient response, such as adverse reactions. Manworren and colleagues’ 
(2015) manuscript of the initial 21 participants within this data set reported the typical initial 
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medication regimens as “PCA morphine at 0.015-0.02 mg/kg/h and 0.03 mg/kg demand dose 
every 6-10 minutes with a 4 hour lock out of 0.03 mg/kg or hydromorphone at 0-0.2 mg/hr (0-
0.004 mg/kg/hr) and 0.2-0.4 mg/demand dose (0.004-0.007 mg/kg) demand dose every 6-10 
minutes with a 4 hour lock out of 0.06-0.07 mg/kg” (p. 64). Since this researcher is not sure of 
the medication ordered or the PCA continuous rates and demand doses, it is difficult to 
definitively state that the effects observed in the study were in fact due to the manipulation of the 
independent variable and not to another factor. This type of threat to internal validity is the 
history effect, which refers to events that occur in the environment that alter the conditions of a 
study, affecting the outcome (Shadish, Cook, & Campbell, 2002).  
Supplemental Medications 
 A significant difference was found in supplemental medication use between groups. A 
limitation to consider is that supplemental medications were grouped together within the data set. 
Supplemental medications can be ordered as scheduled or as PRN medication doses. Similar to 
continuous PCA, scheduled supplemental medications are not patient request driven. However, 
supplemental medications can also be ordered PRN and administered per patient request. The 
supplemental medications ordered could be provider dependent, based on prior adverse reaction, 
or patient specific. The prior article by Dr. Manworren and colleagues (2015) described the 
supplemental medications for the first 21 participants as possibly Methocarbamol (muscle 
relaxant), IV opioids or oral opioids. Since this researcher is unaware of the specific 
supplemental medications that are in this data set or how they were ordered, it is again difficult 
to definitively state that the effects observed in the study were due to the manipulation of the 
independent variable and not due to another factor, which is a threat to internal validity.  
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Pre-operative Hypnosis Training Intervention 
  A treatment limitation to consider should be hypnosis provider attention. Manworren et 
al. (2015) reports that the hypnosis participants were seen by the hypnosis interventionist once 
pre-surgically for 60-80 minutes and then again as often as once a day for 1-6 days after surgery 
for 20-80 minutes. The additional attention that the hypnosis participants received may or may 
not have been a factor in the overall results, but it should be considered in the discussion of the 
findings.  
A second treatment limitation and threat to internal validity is the complicating factor 
surrounding possible participant bias because of misconceptions, fears, or pre-existing affinity 
for hypnosis. At pre-test, variations between groups exist that may interact with the independent 
variable and thus be ‘responsible’ for the detected outcome (Shadish et al., 2002). This problem 
is known as selection bias which tends to arise when treatment, as in this study, is given to 
participants and withheld from non-participants instead of assigning subjects randomly to 
treatment (Brewer, 2000). 
Pain Scores  
 Another limitation was that patient pain scores were not made available within the 
dataset. Having patient self-reported pain scores to compare to medication doses and LOH could 
have added clinical significance to the analysis. Pain scores are routinely collected during pain 
management studies. Using validated pain scales to collect patient self-reports of pain provides 
an important component of measuring the effectiveness of a pain management intervention (Turk 
& Melzack, 2011). Self-report measures depend on the child’s subjective pain experience and do 
not address or signal nociception, but rather the experience of pain. Verbal self-report measures 
involve intentional communication by the child about his or her experience of pain. Pain can be 
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reported utilizing words, numbers, or pictures to indicate how much pain the patient feels. The 
child’s perception of his/her pain is “colored by those biopsychosocial factors that the brain 
integrates to make sense of pain: feelings, thoughts, family history, messages about pain, 
condition or disease, and/or previous pain experiences. As such, it is highly personal and strictly 
individual” (Kuttner, 2010, p. 125). 
 For this study of adolescents, a verbal numeric rating scale (NRS) would have been an 
appropriate self-report pain measure. This scale is easily administered by asking the child for a 
rating of how much pain he/she is in right now on a scale of 0 to 10. The child can respond 
verbally or by holding up fingers to show the number. The NRS is considered suitable for most 
children aged eight years and up (von Baeyer, Spagrud, McCormick, Choo, Neville, & Connelly, 
2009).  
 Implications 
Pain is now regarded not merely as a symptom of a disease, as previously thought, but as 
a human rights issue worthy of clinical awareness and treatment (International Association for 
the Study of Pain, 2004). A child’s memories of painful occurrences can have long term negative 
consequences, such as their response to later painful events, as well as their tolerance of future 
healthcare (vonBaeyer, Marche, Rocha, & Salmon, 2004). Relieving pain can begin the process 
of healing. The sole reliance on medication to relieve pain can be counterproductive to children’s 
health and well-being (Kuttner, 2010).  
 Parent requests for adjunct therapies to pharmacologic interventions are becoming more 
prevalent throughout healthcare (Lohman, 2003). Adjunct therapies, such as hypnosis, are 
gaining in popularity and are being recognized as important adjuncts to standard care in both 
adult and pediatric populations (Tsao & Zeltzer, 2005).  
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Nursing Implications 
 As few as 25 years ago, nurses working in pediatric institutions were holding children 
down during bone marrow aspiration with no sedation, postoperative pain was virtually ignored 
or addressed with intramuscular injections, and pain in infants was viewed skeptically (Kuttner, 
2010). Nursing education regarding the importance of quality pain management; the utilization 
of pain scales; and research guiding pharmacologic, physical, or psychological strategies was in 
its infancy. Today, there is strong evidence guiding nursing practice, regulatory bodies 
mandating those pain management practices, and families demanding that pain management 
practices be of the highest quality and delivered by clinicians who are experts in minimizing 
children’s pain. Despite these improvements, a significant number of children (up to 25% in 
most studies), regardless of their medical problems or hospital in which they are being treated, 
continue to experience severe pain during their medical treatment (Kuttner, 2010). 
Nurses are the health care providers that are most often present with patients while they 
are in pain. Nurses are uniquely positioned to utilize pharmacologic and non-pharmacologic pain 
management strategies that can benefit patients by promoting a patient-centered, empowering, 
and empathetic clinical encounter. Thought and planning for pain relief is a central part of 
delivering humane clinical care. Each nurse has the ethical duty to act to prevent pain.  
Recommendations for Future Research 
 The findings from the current study provide additional evidence towards future research 
that examines the efficacy of hypnosis for the management of post-operative pain in adolescents. 
Novel forms of pain management are needed to address the reported inadequacies of pain control 
and the long term negative health consequences this imposes on children. While the present 
study is quantitatively based, potential future research could focus on the benefits from 
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qualitative assessments to evaluate hypnosis and its correlation with post-surgical pain 
management. Qualitative methodology could evaluate why certain participants chose to 
participate in the hypnosis intervention and others did not. This is a question that is frequently 
discussed within the hypnosis literature but has not been studied. Further qualitative studies 
could also evaluate if those who participated in learning hypnosis actually used the intervention 
during their postoperative course, if they felt the intervention made an impact on their pain, and 
if they would use their hypnosis training in the future. 
 A novel approach to studying post-surgical pain management would be to conduct 
quantitative and qualitative measures within the same study using a convergent parallel mixed 
methods study design. No pain management studies of this kind are found within the current 
literature. A mixed method study poses hypotheses to be tested with quantitative data and 
deductive methods, research questions to be approached inductively with qualitative methods, 
and research questions related to how the mixing of methods informs the study (Creswell & 
Clark, 2011). By utilizing a mixed-methods approach, the study findings, whether congruent or 
not, would provide valuable information to further the science of post-surgical pain management 
utilizing hypnosis. Congruence of findings contributes to their validity, while offsetting the 
biases, strengths, and weaknesses of each research method and converges the qualitative and 
quantitative results to help inform or develop each individual method (Greene, 2006) (see Figure 
5). This type of design would provide an enhanced understanding of the phenomenon that would 
not be obtained by either type of research design separately.  
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Figure 5. The Convergent Parallel Design; Parallel-Databases Variant 
 
Currently, at Children’s Mercy Hospital, opportunities exist to continue the scope of this 
research. The acute pain service is offering a new opportunity for patients who are preparing to 
undergo selected surgeries. Patients who are scheduled for surgeries that have been identified as 
having the potential for difficult pain management during their post-operative course will be 
offered pre-surgical self-regulation training. One of the self-regulation training opportunities will 
be learning hypnosis. 
Conclusion 
 Effective pain management includes a psychological, physical, and pharmacological 
approach which is essential in a children’s hospital where pain accompanies many conditions 
and illnesses. This approach requires collaboration of healthcare professionals across all 
disciplines who hold the value that pain deserves the best of their skill, talent, and efforts 
(Kuttner, 2010). Pain belongs to all disciplines, as each has something to contribute to reducing 
children’s suffering (Kuttner, 2010). Despite the very best of intentions, hospital practices may 
still be a source of immediate and long term suffering for children and their families.  
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 For many children preparing to undergo surgical procedures, hypnosis offers an 
empirically supported coping technique that can be individualized for specific patient 
populations, developmental ages, and treatment objectives (Schnur et al., 2008; Uman et al., 
2006). Hypnosis, a reportedly risk free and inexpensive intervention, would provide children 
with an additional comfort measure to utilize during their post-operative pain management 
course. The present study findings and the current state of the science leaves many opportunities 
to improve upon the postoperative pain management strategies for children recovering from 
surgical procedures. This evidence supports the benefits of hypnosis to treat surgical pain, not 
only for humane and ethical reasons, but also because of benefits to the child’s eventual health 
and welfare (Friedrichsdorf et al., 2015).  
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